As a subject, male infertility provides little satisfaction to the clinician who likes to be able to recognize a condition with some confidence and then, from his knowledge of its pathogenesis, to treat his patient rationally with a good prospect of success.
It is often difficult to be reasonably sure that the husband is even largely responsible for his wife's failure to conceive. The obvious basic requirement for fertility is motile sperms, and these must be adequate in number. But what is adequate?
The figure of 20 million sperms per millilitre is widely regarded as being an approximate dividing line between fertility and infertility; there is certainly a tendency to exclude the patient with a count of over 20 million from research projects and from treatment. However, all that Macleod & Gold (1951) showed in their monumental investigation into the sperm counts of 1000 fertile and 1000 infertile couples was that 16% of the husbands of the infertile couples, compared with 5% of the husbands of the fertile pairs, had counts below 20 million. In other words, 84'1:' of the husbands of infertile marriages had sperm concentrations over 20 million per millilitre. The total sperm counts, i.e. concentration x volume, showed distributions no more than very similar to those of the sperm concentrations. Many men with counts ofless than 5 million are fertile. The sperm count has the merit of being a measurable variable, but its significance is much overrated.
Motility is the most important quality of a spermatozoon, but this often varies considerably from one specimen to another in the same individual for no detectable reason.
Many types of sperm deformity with numerous possible underlying causes are blanketed under the term 'abnormal forms'. Sperm morphology is very often a case of beauty being in the eye of the beholder: Freund (1966) sent microphotographs of 500 sperms to 47 experts and received widely differing opinions on 50% of the specimens. Abnormal sperms due to chromosomal deficiency of particular clones will be permanent, whereas those resulting from environmental changes are 0141-0768/78/0071-0395/$01.00/0 potentially reversible. These two groups are not readily distinguishable.
Estimation of the follicle-stimulating hormone (FSH) has radically reduced the already few indications for testicular biopsy; a raised FSH is nearly always associated with a severe and usually irreversible disorder of spermatogenesis.
The determination of crude variables in semen analysis will identify probably only the minority of infertile men. More sophisticated methods of assessing sperm quality are clearly required. The mucus invasion test of Kremer (1965) or one of its variations (e.g. Reichman et al. 1973) by measuring the depth of penetration of cervical mucus in a capillary tube at intervals of time, provides an actual measurement of sperm progression. The mucus also acts as a physiological barrier to the many sperms with morphological abnormalities which are associated with defective motility. As Ulstein & Fjallbrant (1973) showed, a count of those sperms which have deeply penetrated the mucus in a given time has the closest correlation with proved fertility. Demonstrable sperm antibodies in the serum are usually related to deficiencies in motility in the mucus (Hendry et al. 1977) and crossed invasion tests using the husband's and another's sperm against the wife's and another's mucus help to identify the deficient partner. There are still, however, a large number of cases of infertility in which the cervical mucus invasion test is within the normal range and there is no demonstrable abnormality in either the husband or the wife.
. It would certainly seem that a very important factor in a semen specimen may be one which acts beyond the cervical mucus. There are numerous possibilities of biochemical incompatibility of the particular couple, but a major male factor must be the enzymes in the sperm head concerned with penetration of the ovum.
Although in the usual case oftubular dysfunction there is no obvious primary hormonal deficiency, probably the commonest form of medical treatment is the administration of the synthetic androgen mesterol one ; it is claimed that mesterolone does not suppress gonadotrophin production, though it does have a definite effect on the testis-pituitary axis (Jackaman et al. 1977) . Surprisingly mesterolone appears to have a beneficial effect in some cases, but this is unpredictable: about half the cases have an improved sperm count, the others a decreased count. A double-blind controlled trial is urgently required.
How -perhaps whether or not would be more correct -a varicocele can affect sperm quality continues to be a tantalising mystery. The occurrence of pregnancy is not constantly related to improvement in any of the crude variables. Interestingly it was shown by Nilsson (1976) that all his cases of varicocelectomy with a subsequent pregnancy had a normal cervical mucus invasion test before and after operation. One deduction could be that by some so far unknown mechanism, a varicocele may affect the count, the motility or the morphology, but that its most important effect is on the sperm enzymes. On the evidence to date a varicocele should be treated irrespective of the sperm count.
'Success' in the treatment of male infertility is often used to mean just an improvement in one or more of the crude variables originally found to be below acceptable values, though none of these may well be the critical deficiency. The only true criterion of success is surely a pregnancy, but here there must always be suspicion of its occurrence being unrelated to treatment. Comparing the duration of the valid infertility before treatment with the time between the institution of treatment and the occurrence of pregnancy, gives a rough indication of the likely significance of the treatment.
One of the most disconcerting features in evaluating therapy is the widely recognized apparent induction of pregnancy by the very act of proposing treatment, or the occurrence of pregnancy within an irrationally short period of time of initiating treatment. Such a successful outcome could presumably be an effect on the hypothalamus of either partner.
It may well be that the cases of male infertility about which one could do most are those with apparently normal semen. What is required is the discovery of a deficiency in semen quality -such as the enzyme content of the sperm head -which correlates significantly with infertility, and then a means of demonstrating it easily so that its estimation could be applied in diagnosis and to monitor treatment.
At present a reasonable management of the husband of the infertile marriage where the wife appears to be normal, would seem to be ligation of the internal spermatic vein where a varicocele is definitely present, or, when it is not, possibly a 3 months trial of mesterolone. Both these forms of treatment require critical re-evaluation.
In areas where there is early treatment of gonorrhoea, the commonest site of bilateral genital duct obstruction is at the junction of the head and the body of the epididymis. This is very often associated with a history of bronchiectasis in childhood (Young 1970) or chronic nasal infection. Young regarded the association as one of tubular obstruction, but the extremely poor results of vasoepididymostomy in these cases strongly suggests a deficiency in sperm transport. Eliasson et al. (1977) recently reported the syndrome of bronchiectasis and total sperm immotility due to deficiency of a protein (dynein) which is concerned in the movement both of the cilia of epithelia and of the sperm tails; structural changes are visible on electron microscopy. In these cases the sperm counts were normal indicating that there was no obvious deficiency in sperm transport. The connection between bronchiectasis and sperm stasis in the heads of the epididymides is not clear. We have shown that cilia are present in both the efferent ducts of the testis and in smears from the nasal mucus membrane, and in our experience in the vast majority of these cases the sperms in the head of the epididymis are motile. There would seem to be a spectrum of disorders of the cilia of the nasorespiratory system, the cilia of the efferent ducts of the testis, and the sperm tails, presumably due to specific deficiencies.
When pregnancy fails to occur within a reasonable period of time there is the choice of adoption or artificial insemination by a donor (AID)whatever the findings in the semen. The widespread use of oral contraceptives has made adoption difficult. AID has the disadvantage of violating the principle of not pointing the accusing finger at one partner, but a successful outcome in properly selected cases more than compensates for the transgression.
And if AID is unsuccessful, this at least suggests that the cause of the infertility is truly sharedoften the outcome next best to finding a correctable abnormality.
W 
Economics and surgery
The craft of surgery consists of easily recognizable items of service which, because of their essentially mechanistic nature, can be fairly readily quantified. Thus, it is hardly surprising that a good deal of attention has recently been paid to what could be termed the economics of surgery -the costs incurred and the benefits that might ensue (Bunker et al. 1977) . To some this approach is quite unacceptable, but it does seem inevitable that with a definite financial ceiling on overall health expenditure and with little headroom beneath it, we should at least have some crude ideas of what value we get for money spent.
Even if one leaves out everything except money from the computation, simple balance sheets are difficult to strike in medicine. Should one include capital costs and depreciation on buildings and equipment? How does one apportion time spent by all grades of staff? How far afield does one spread the losses and gains caused by treatment versus no treatment -is it just to be calculated for the individual's bank balance or should we include society? These are all unanswered questions and it is not surprising, therefore, that economists have failed to produce a model which could be applied in the National Health Service to help us settle conflicting claims for the allocation of resources. This is a pity, because if we do not possess such information, resources have to be distributed (as they have been by the Resource Allocation Working Party) on a per capita basis which, however refined it may be, takes little or no account of the different costs and contributions of various specialties. If we only knew and did not have to guess it might, for example, make sense to turn a London teaching hospital (not mine of course) into a hernia factory and transport all patients there from around the country, rather than build more operating theatres in the deprived north. A fanciful example maybe, but one which merely highlights our ignorance of what one might call medium scale economic analysis.
Another matter that causes difficulty is the length of the accounting term. The capital costs for a theatre suite might be say £ Imillion. This seems a lot and, in the present state of things, is money 0141-0768/78/0071-0397/$0 j .00/0 hard to come by, but if the theatres in which I work are typical we can expect a life of fifty years. At four operations a day in each theatre, five days a week, this means that initial capital cost per operation is approximately £5. But who is going to say that fifty years is the right term? And moreover, what accounting procedures are to be used in relation to the way that £Imillion capital cost is used over the construction period -usually a long one -of the project? Is it to be discounted cash flow or what?
It is a relief to turn from these knotty problems (though to do so is in no way to make them go away) and look at what can be done in studying comparative costs or in assessing savings which can be clearly made by modifications of existing systems. There are outstanding recent examples of each: the comparative cost study of outpatient/ short stay hernia repair from Stockton on Tees (Russell et al. 1977) , which demonstrated small but significant cash savings without detriment to clinical care when the technique was used; and the Leeds work on the computer-assisted diagnosis of abdominal pain, which has operated at both ends of the chain of care, reducing unproductive hospital admissions and making perforated appendicitis with its complications and costs less likely (de Dombal et al. 1974) . There are other studiespredominantly though not exclusively surgically based -which will produce similar possible cost reductions by eliminating unnecessary diagnostic and management manoeuvres. For example.Iaparoscopy can reduce the laparotomy rate in young women with acute abdominal pain, so saving time in hospital and reducing theatre costs (Sugarbaker et al. 1975) . Better criteria for skull X-rays in head injury, for urograms in urinary retention (probably wholly unnecessary) and new techniques of biliary tract imaging in acute cholecystitis are among the ways by which costs can be reduced and probably, by the greater precision they bring, the quality of clinical care can be increased. This is an attractive thought -that good clinical care can actually contribute to economies -and one that doctors of all kinds should exploit to its utmost.
However, the trouble with cost comparing and subsequent cost containing exercises is what happens to the money apparently saved? It is of little use in financial terms to reduce the time in hospital of an individual patient if either the bed remains unoccupied and so carries its overheads (perhaps 75'1" of total costs) or, even worse, is filled by another patient who increases costs. Thus, increased efficiency and economy of delivery may defeat itself unless it is associated with clear-cut policies for running the system as a whole and, in particular, with decisions which set a ceiling on the quantity of service to be offered. We do not have
